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Abstract

This research used the low selling price and short shelf-life of lychee fruit drop as raw materials for
sparkling lychee cider production. Lychee juices were fermented with two strains of non-Saccharomyces
yeasts (Torulaspora delbrueckii; TD and Metschnikowia pulcherrima; MP) in hermetically sealed glass bottles
and incubated at ambient temperature (3043 °C) for 96 h. Fermentation activities were monitored every 24 h.
It was found that TD yeast started fermenting faster than MP yeast, with lower conversion rate of sugar to
alcohol and carbon dioxide. Sparkling lychee cider fermented with TD yeast had higher sensory scores of
tropical fruit aroma intensity, aroma, -flavor, and -overall liking than that of sparkling lychee cider fermented

with MP yeast.

Keywords: Sparkling lychee cider, Torulaspora delbrueckii, Metschnikowia pulcherrima, Fermentation activity,
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Table 1 Chemical composition of lychee juice and must

Sample pH TSS (°Brix) TA (g/L)
Lychee juice 44+0.0 1563+ 0.7 75+02
Must 40+0.0 16.1 £ 0.6 14.6 £ 0.3

Each value shows the mean + standard deviation from ftriplicate.
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Figure 1 Fermentation activities of must fermented with different yeast strains in close system for 96 h;
(a) the change of alcohol content and total soluble solids (b) the change of pressure inside bottle and total

soluble solids. Each value shows the mean +* standard deviation from triplicate.
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Table 2 Physico-chemical properties of pasteurized sparkling lychee cider fermented with different yeast

strains.

Yeast strain

Physico-chemical properties

TD MP
pH 3.9+ 0.0 3.92+0.0
TSS (°Brix) 14.6% £ 0.7 1512+ 0.2
Total acidity (as citric acid) (g/L) 1422 £ 0.1 1457 £ 0.3
Alcohol content %(v/v) 0.7° + 0.1 1.32 £ 0.1
Pressure inside cider bottle (Ibf/in?) 453°+ 3.0 53.77+ 2.1

Each value shows the mean + standard deviation from triplicate.

Values displaying different letters (a-b) within the same row are significantly different (p < 0.05) according to the t-test.

Table 3 Quality scores of pasteurized sparkling lychee cider fermented with different yeast strains.

Yeast strain

Attribute

TD MP
Fruity aroma 5.67+2.0 478+1.9
Floral 3.2+ 2.1 3.2°+20
Tropical fruit aroma 572+1.9 43°+20
Complexity 517+ 1.6 44%+22
Volatile acidity 22%+1.3 22%+1.2

Each value shows the mean + standard deviation from ftriplicate.
Values displaying different letters (a-b) within the same row are significantly different (p < 0.05) according to the t-test.

9-point intensity scale: 1-very light intense, 5-intense, 9-very intense

Table 4 Liking scores of pasteurized sparkling lychee cider fermented with different yeast strains.

Yeast strain

Attribute

D MP
Color 6.9+ 1.7 6.72+1.0
Aroma 752+ 1.3 55°+ 1.7
Flavor 777 £1.4 6.2°+1.2
Taste 71%+£16 6.8%+ 1.6
Overall liking 7.8 +16 6.1°+1.4

Each value shows the mean + standard deviation from triplicate.
Values displaying different letters (a-b) within the same row are significantly different (p < 0.05) according to the t-test.

9-point hedonic scale: 1-strongly disliked, 5-moderately liked, 9-strongly liked
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(barley-sorghum craft beer) mudaa M. pulcherrima wasdad T. delbrueckii TINUIN WD a7 96 VBINTANN
fiad M. pulcherrima sNNNTONAMLEMUBALE 22 NTNABAAT IuVMeNDRd T. delbrueckii Haa ldiAEs 10 NTUGD
aa3 udatnalsiany Snsnuinaminaasdsnsaan’ty nanfia Sadineni wazame [17] wuin hituzainefingn
vuwan 20 W lasfiad M. pulcherrima wazfiad T. delbrueckii HRALOANDTOA LATDLAT 3.8 LAZ 6.9-7.2 LAY
U3010T @NE1AU wananRLIRIBIIWINEFENI 2 mﬂw”uﬁ HANUNUADLENIHOALATHANLENIUOR L6
wAN@INY laudad M. pulcherrima NaatanuaadInin laoddUszanmsosas 4-7 lapdSunas [17, 25] da%
faé T. delbrueckii HaaLBANBTBR leUTzANMTBaY 6-9 lasdSunas [17, 26] Iuumue Karabegovié Uazatue
' % 3 ' £ [ a [ = (3 . = [
[15] 318971 d1n13nan1atuasnafunus Prokupac w1w 8 % drndad M. pulcherrima unziad
T. delbrueckii Wua1RNIONAALAANAFEN lgIlnaiAnInu Ao Tauaz 11.9 uaz 12.6 lapuTunas awdau
INANVUANGIVBIUTU MLEANBTARN DRGNS 2 mﬂw”ufwﬁmvlﬁmﬂLﬂuwammﬂmﬁﬂizﬂama\‘l‘ﬁ,mﬁ'ﬂ
USinashamauaz lulanauiudu an1izae9nandn uazsnowiivad non-Saccharomyces Bad ati1alsfiony
A Ad o o a ¢ LA A e a )
loaasauanwninaludad T. delbrueckii AU5umanaanagaasesas 0.7 lasdsunes wazanuauwnslusiaan
o & & & O wn a P o ) .
uwAzeniuanlasanlad 45.3 auddaamiiia Salquant@maaiimonwiisaaadasiumsuses Joshi
uaz Attr [4] N3zydn laaswiusiieduda (sparkiing sweet cider) indaanuathiady3unawaanazadlal
Winsauas 1 lagdSunas LLa:ﬂi‘imﬁLLﬁ”ami‘uauVL@aan"lﬁm‘ﬁl,ﬁﬂmnﬂ'ﬁmi'nmamﬁaag
NN adasnudaiserinsanuaunsluviauazdl TSS (Figure 1B) 3ztRla3161 TSS 289
loaasauannindlniad T. delbrueckii SNANTANRIAILATI LN 48 lasinTaaaddinin loaasauidnnan
o A A o ) , A o oA
mudad M. pulcherrima TIRBAARNDINUINLINUVDI KarabegoviC LLazatwe [15] m:uq"l’a’n T. delbrueckii L34
A o ' o o A A = ' AaA o '
fanysumandnhiduasainaiunwus Prokupac lutalusfl 36 G501 M. puicherrima Afimnainlugag 72
T3 lNauIntasNn WasandSunmiiaaiinnsaaastasunn wanannit Jolly wazame [27] las1uun non-
Saccharomyces Badlun1inda il lavdad M. puicherrima atflungufidasnsaanfiangilunmsaia (argely
. ! e 1 ! . . ‘d a Y U =3 1 =3 -
aerobic) fauilad T. delbrueckii ag‘luﬂqu fermentative metabolism SﬁdL%iQJJVL@ﬂau?J’NLTJ s lsfawaa
a A e o & o A e . 4 A & L. A &
naaTyvesdadn 2 suWus SInindad S. cerevisiae Tafiad S. cerevisiae munInUFBUIaA TN
o & & & ' a o A &
lanuaa uiaa1suanlasanlad uaza1swnivalanaw 9 [16] LEwA8IAU non-Saccharomyces f &
M. pulcherrima wazf&@ T, delbrueckii NenaNTaNAAL@NIUBA L6 [28] MInan lmaasluvladaainvinliuds

& ' ' ' A v a X = % o &
miuauvl,@aaﬂvl,smﬂlugﬂﬂaamgmimﬂm mm:mnmlumw3mqummmawal%mm@ﬂummj’wu
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(Figure 1B) smsiinduzasanusuluziafonusuiniiunisuiaaansgasuaznsanasuasdn TSS lag
Tusalusf 72 vasmavainlaiaasausaeiias M. pulcherrima Waziias T. delbrueckii wuindUsunaaanazad
$ovaz 0.2 uaz 0.1 lagy5unas uazdanueuluaia 19.30 uaz 17.70 Yauddaneia audey nidad
M. pulcherrima was8ad T. delbrueckii ﬁﬁmwmwﬁﬂﬁgafﬂufﬂmﬁ 96 ladlAn TSS AnadLAAD 15.1 LAz
14.6 89USNTG uazdvSunmuasnazasiiuduass: 1.3 uaz 0.7 lagdSunas éowasl,ﬁmmﬁ'ulummﬁuga
u 53.7 waz 45.3 Uauddaaifia audey (Table 1)

nnwdselmaafaniinaaciad T. delbrueckii HazuuANMUTNGIH tropical fruit aroma 81NN
Inaasauininaasoliad M. pulcherima uasfinzunuanuTaLsUNaY NAusE LazANTaLlagTININNIA
(Table 3 uaz 4) a1aLiiasananiad T. delbrueckii N§asNIUIzNOVIATINGS sﬁal,ﬂum‘smjwﬁslﬁﬂﬁu fruity Wa
floral lui:@”uﬁ'gaLLa:ﬁﬁmmﬁmm:auﬂiﬂﬁaﬁ M. pulcherrima [15] 8nvisfiaet T. delbrueckii WaANIaRZEAN
%aiﬁnﬁmaaﬁw&wmﬂg Uszanm 0.1 n3udeans lulsunmfinasnin M. pulcherrima Gswaalatszunm 0.3-
0.4 NINGDRAT [25, 29

miwdaloieaauisiiadufs munsaldiad non-Saccharomyces Tunszuaumanain'lena 2 SUWUT
Tog'laiaafauinndneulad T delbrueckii §azunudn tropical fruit aroma LaZAZLWHAINTOLAIUNEY
nauss uazanuTaulassaw agan'jwvlmﬂai{?i”u?{ﬁwﬁmﬁmﬁaﬁ M. pulcherrima §3%54 S&¢ T. delbrueckii 3a1ilu

A ed o a ca d a a o
Ela@]“nL%N'l:ﬂuﬂ’ﬁma@]vl‘m@laia%ﬁlﬂmﬂmmﬁ

naanssNdsend

[
Aa e A

Imamsnyu"l,@i”{unuaﬁfuagumﬁﬁ’smmuﬂa:mmuﬁu@“u Useddeudseunm w.a. 2564
A o A o e o & o N
UMINERDNELLN LAUNFYQYY FFE4-RIMO07 NIAMLEITLUDYDLIA A AN BATARATUREN TWINITTINTA

]

YAINLRENLEIN AN TO WA TIZRENUNILTLAT8IN D LATRILIBINNIYINIILARDAN
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